Increased proportion of docosahexanoic acid and high lipid peroxidation capacity in erythrocytes of stroke patients.
Intracellular accumulation of lipid peroxides that derive from the autoxidation of membrane polyunsaturated fatty acids reduces the deformability of erythrocytes contributing to the hemorheological disturbances observed in acute cerebral ischemia. The present study deals with the biochemical background of increased lipid peroxidation capacity in the erythrocytes of stroke patients. A complete clinical and laboratory assessment was made of 24 men and 18 women (aged 50 to 78 years; 64.5 +/- 13.9 years, mean +/- SD) who had an ischemic hemispheric lesion of the brain. Lipid peroxide content, lipid peroxidation capacity, superoxide dismutase activity, and fatty acid composition of erythrocytes were compared in stroke patients and 22 healthy subjects matched for age. The lipid peroxide content of the erythrocytes was estimated before and after the autoxidative test; the results were expressed as nanomoles of malondialdehyde per gram of hemoglobin. The increase of the lipid peroxide content in the erythrocytes during the autoxidative test measures the lipid peroxidation capacity. In comparison with healthy subjects (1.45 +/- 0.30 nmol MDA/g Hb per 24 hours), the lipid peroxidation capacity was found to be significantly higher (4.18 +/- 0.41 nmol MDA/g Hb per 24 hours) (P < .01) in the erythrocytes of stroke patients. The stroke patients could be divided into two groups on the basis of lipid peroxidation capacity of their erythrocytes. Twenty patients had erythrocytes with high lipid peroxidation (< 4 nmol MDA/g Hb per 24 hours), and 22 patients had very high lipid peroxidation capacity (> 4 nmol MDA/g Hb per 24 hours). There was no significant difference in superoxide dismutase activity in the erythrocytes of patients compared with healthy subjects. Before the autoxidative test was conducted, the fatty acid composition in the erythrocytes of stroke patients with very high lipid peroxidation capacity was measured and found to be generally normal; only the proportion of docosahexanoic acid (22:6 n-3) was markedly (P < .01) increased. The results suggest that the erythrocytes of ischemic stroke patients with very high lipid peroxidation capacity displaying an abnormal fatty acid composition are much more vulnerable to lipid peroxidation. The increased proportion of docosahexanoic acid and the high lipid peroxidation capacity of erythrocytes play a pathogenetic role and explain the hemorheological disturbances observed in the microcirculation of stroke patients.